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GENERATOR UNIT FOR TRACTORS AND ELECTRICAL DRIVE SYSTEM FOR 

AGRICULTURAL DEVICES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to German Patent Application Nos. 10303050.6 filed 

January 24, 2003, which application is herein expressly incorporated by reference. 

FIELD OF THE INVENTION 
[0002] The invention relates to a generator unit for tractors and an electrical drive system for 
agricultural devices. The invention drives the electrical loads of agricultural devices such as 
working units for control devices, mowing devices, field sprayers or spraying devices. 

BACKGROUND OF THE INVENTION 
[0003] Conventionally these types of working units are driven mechanically. If these attachment 
devices for a tractor or agricultural devices are pulled by a tractor, the working units are 
connected by a mechanical drive line to a power take-off shaft of the tractor. The power take-off 
shaft is driven by the main drive, generally the tractor internal combustion engine. 
[0004] In self-propelled agricultural working devices, the working units are driven directly by 
the main drive. Hydraulic drive systems are also known, in which the main drive drives a 
hydraulic pump, which serves as the hydraulic pressure source. Via hydraulic lines, hydraulic 
motors are driven, which again drive the working units. 

[0005] These conventional drive systems have a multitude of mechanical drive components, 
which are dimensioned according to the to be transmitted torque. This leads to large and heavy 
drive systems. Therefore, the assembly of the drive components is cumbersome. 
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[0006] Small loads electrical motors have been used to drive self-propelled vehicles. The 
motors are connected to the vehicle electric system. These vehicle electric systems, however, 
generally only generate a nominal battery voltage of 12 Volts and a generator nominal voltage of 
14 Volts. This voltage, however, is insufficient to drive electrical loads of drive units of 
agricultural devices. The electrical loads of the agricultural devices are too high. 

SUMMARY OF THE INVENTION 
[0007] It is an object of the present invention to provide a generator unit for common tractors or 
agricultural machines which converts low nominal voltage of the vehicle electric system to 
higher nominal voltages to be able to drive electrical loads of agricultural devices. 
[0008] In accordance with the present invention, a generator unit for tractors comprises a 
housing. The housing can be non-rotationally connected to a component of the tractor. An input 
shaft is rotationally supported in the housing and connectable to a power take-off shaft of the 
tractor. An electrical generator is coupled with the housing. The electrical generator has a rotor, 
which is driving-wise connected to and driven by the input shaft and a stator. The electrical 
generator drives electrical loads of the tractor or of agricultural devices. 

[0009] Accordingly, any tractor with a power take-off shaft and a common electrical wiring 
system can be converted to drive electrical loads driven by a nominal voltage different from the 
nominal voltage of the electrical wiring system. Common electrical wiring systems are 12 Volts 
or 24 Volts. In 12 Volts- electrical wiring systems, the battery nominal voltage is 12 Volts and 
the generator nominal voltage is 14 Volts. In 24 Volts-electrical wiring systems, the battery 
nominal voltage is 24 Volts and the generator nominal voltage is 28 Volts. 
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[0010] A tractor with the generator unit according to the invention can be adapted to an 
additional electrical wiring system with higher nominal voltages. As a rule, the nominal voltages 
are a multiple of a 12- Volt- electrical wiring system. Therefore, for example, a 42 Volt- electrical 
wiring system can be provided, in which the battery nominal voltage is 36 Volts and the 
generator nominal voltage is 42 Volts. 

[0011] An output shaft may be provided, which is driving-wise connected to the input shaft and 
which may also be connected to the drive shaft of an agricultural device. Therefore, the power 
take-off shaft can mechanically drive individual drive units since the output shaft can be 
connected, during driving via the input shaft, to the power take-off shaft. Advantageously, the 
input shaft and the output shaft are formed as a unified component. 

[0012] In order to connect standardized drive elements, for example universal shafts, to the 
output shaft, the output shaft has the same profile as the power take-off shaft of the tractor to be 
able to connect to the agricultural device. The electrical generator, in order to achieve the 
required electrical power, has a gear provided between the input shaft and the rotor of the 
electrical generator. 

[0013] Further, a generator unit for agricultural devices comprises a housing. The housing is 
non-rotationally connected to a component of the agricultural device*. A hydraulic motor can be 
connected to a hydraulic pressure source of the agricultural device and driven by the same. An 
electrical generator has a rotor, which is driving-wise connected to and driven by the hydraulic 
motor, and a stator. The electrical generator is connected to the housing. The electrical 
generator drives electrical loads of the agricultural device. 

[0014] Accordingly, any agricultural machines with a hydraulic supply can be provided at a later 
date with an electrical wiring system for the electrical supply, which nominal voltage differs 
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from the nominal voltage of the conventional vehicle electric system. Generally, in agricultural 
machines, the nominal voltage of the electrical wiring system is 12 Volts or 24 Volts. With a 
generator unit according to the invention, the agricultural machines can be provided with an 
additional electrical wiring system with 42 Volts. 

[0015] The object is, further, solved by a drive system for agricultural machines with an above 
described generator unit. The drive system has electrical motors which are fed by the electrical 
generator with electrical energy and by which working units of the agricultural machines are 
driven. 

[0016] Further areas of applicability of the present invention will become apparent from the 
detailed description provided hereinafter. It should be understood that the detailed description 
and specific examples, while indicating the preferred embodiment of the invention, are intended 
for purposes of illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] The present invention will become more fully understood from the detailed description 
and the accompanying drawings, wherein: 

[0018] Figure 1 is a partial perspective partial view of a tractor having a generator unit plugged 
onto a power take-off shaft; 

[0019] Figure 2 is an exploded view of the generator unit according to Figure 1; 
[0020] Figure 3 is a perspective view of a generator unit, driven by a hydraulic motor; 
[0021] Figure 4 is a perspective view of a drive system for electrical motors; 
[0022] Figure 5 is a schematic view of the generator in Figure 1; and 
[0023] Figure 6 is a schematic view of the generator in Figure 3. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0024] The following description of the preferred embodiment(s) is merely exemplary in nature 
and is in no way intended to limit the invention, its application, or uses. 

[0025] Figures 1 and 2 show a partial view of a tractor 1. Figure 5 shows a schematic view of a 
first embodiment of the generator unit. The tractor 1 has a power take-off shaft 2 to drive 
agricultural devices. The power take-off shaft 2 is drive-wise connected to the main drive of the 
tractor 1, generally an internal combustion engine. The power take-off shaft is driven at a 
constant number of revolutions. Typical numbers of revolutions for a power take-off shaft are 
540 rev/min and 1000 rev/min. 

[0026] A generator unit 3 is plugged onto the power take-off shaft 2, The generator unit 3 has a 
housing 4. The housing 4 is non-rotationally held relative to the tractor 1. An input shaft 20 is 
provided in the housing 4. The housing 4 has a bore corresponding to the power take-off shaft 2. 
Generally the power take-off shaft 2 has longitudinal splines. The input shaft 20 has splines 
formed in a counter fitting manner to mate with the take-off shaft 2. The input shaft 20 is 
connected to an output shaft 5 or is formed as a single component with the same. The output 
shaft 5 extends from the housing 4. The end of the output shaft 5 projects from the housing 4. 
The output shaft 5 is formed, in profile, identical to the power take-off shaft 2. Thus, 
standardized drive components, for example a universal shaft, can be connected to the output 
shaft 5. 

[0027] An electrical generator 6 is mounted on the housing 4. The generator 6 has a stator 22 
non-rotationally connected to the housing 4. The generator 6 has a rotor 21 arranged to rotate 
around a rotational axis in the housing 4. The rotor 21 is drive-wise connected to the input shaft 
20. This can, for example, be achieved by a spur gear. Therefore, the electrical generator 6 is 
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driven with the number of revolutions of the power take-off shaft 2. Alternatively, a gear ratio 
may be provided between the input shaft 20 and the rotor 21 to increase or reduce the number of 
revolutions. 

[0028] Thus, the generator unit 3 can simply be plugged onto the power take-off shaft 2 with an 
electrical source of, for example 42 Volts. The power take-off shaft 2 is still able to drive, via 
the output shaft 5, mechanical drive units. 

[0029] Figures 3 and 6 show another embodiment of a generator unit 7. The unit 7 has an 
electrical generator 8 with a stator 24 non-rotationally held in a housing 19 of the generator unit 
7. A rotor 23 rotates relative to the stator 24. The rotor 23 is connected to a hydraulic motor 9 
and is driven by the same. The hydraulic motor 9 has a first hydraulic connection port 10 and a 
second hydraulic connection port 11. The first hydraulic connection port 10 is connected to a 
hydraulic pump 12. The second hydraulic connection port 11 is connected to a hydraulic tank 
13. The hydraulic pump 12 can be driven by the main drive of an agricultural implement. 
Therefore, an agricultural implement can be adapted in this simple way by integration of the 
generator unit 7 into the hydraulic system of the agricultural implement. 

[0030] Figure 4 shows a drive system. The generator unit 3, according to Figures 1 and 2, can 
be plugged onto a power take-off shaft of a tractor. For clarity, the tractor is not represented in 
this view. The generator unit 3 comprises an electrical generator 6 electrically connected to a 
control device 15. The control device 15 is again electrically connected to electromotors 16, 17. 
For example, the electromotors 16, 17 may drive a rotary mowing disc 18 or other agricultural 
working devices. The control device 15 operates the electromotors 16, 17 through an additional 
vehicle electrical wiring system. The output shaft 5 of the generator unit 3 is connected to a 
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universal shaft 14. Thus, further mechanically driven working units may be driven by the 
universal shaft. 

[0031] The description of the invention is merely exemplary in nature and, thus, variations that 
do not depart from the gist of the invention are intended to be withiri the scope of the invention. 
Such variations are not to be regarded as a departure from the spirit and scope of the invention. 



7 



